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Description 

[0001] This invention relates to the field of body-im- 
plantabfe medical device systems, and in particular to a 
med ical electrical lead which features a semi-cylindrical 
cuff designed to stimulate or sense or both nerve tissue. 
[0002] Modern electrical therapeutic and diagnostic 
devices, such as pacemakers or nerve stimulators for 
example, require a reliable electrical connection be- 
tween the device and the body. In cases of nerve stim- 
ulators, in particular, chronically reliable electrical con- 
nections have been difficult to attain. I n a chronic setting 
it has been found many medical electrical leads may 
damage a nerve either mechanically or electrically or 
both. 

[0003] Mechanically induced damage includes thick- 
ened epmeurium due to accumulation of connective tis- 
sue between the electrode and the nerve, increased 
subperineuraj and endoneural connective tissue, en- 
doneural edema, demyelinlzation, axonal degeneration 
and frank axonal loss. Such damage may be caused in 
several ways. First , if the lead and in particular the elec- 
trode which interfaces with the nerve does not move with 
the nerve, then abrasion may result. Second, the pres- 
ence of the lead and in particular the etectrqde v a foreign 
object, may cause edema or swelling of the nerve. As 
the nerve swells it may be constricted by the lead. A 
compressive force may thereby be induced upon the 
nerve, fn the past a so called "self-sizing" nerve elec- 
trode was fashioned to avoid such damage. Such an 
etectrode may be seen in the U.S. Patent No, 4,920,979 
to Bufiara entitled "Bidirectional Helical Electrode for 
Nerve Stimulation and assigned to the Huntington Med- 
ical Research Institute, To date, however, such elec- 
trodes have not been wholly satisfactory. 
[0004] Electrically induced damage may also be 
caused by a chronic nerve electrode- Such damage re- 
sults in, among other injuries, axonal degeneration as 
well as nerve edema, While It has been shown that the 
type of electrical stimulation, e,g. frequency, waveform, 
amplitude, may be a significant factor, the actual elec- 
trode design may also affect the degree of electrically 
Induced damage. In particular a medical lead which pro- 
vides the optimal electrical characteristics de- 
sired therapy is heeded. 

[0005] The prese hi i nventfon provides a medical elec- 
trical fead for establishing an electrical connection with 
a tissue of the body The present invention is particularly 
suited for use as a nerve electrode and essentially com- 
prises a lead body and a semi-cyiindrical cuff. 
[0006] A medical lead according to the preamble of 
claim 1 is disclosed in U S-A-5,344,438 ', 
[0007] According to the invention f there is provided a 
medical electrical lead comprising a lead body having a 
conductor covered by an insulator, the lead body having 
a proximal end and a distal end; means for connecting 
the lead body to a pulse generator, the connecting 
means cou pled to the proximal end of the lead body, and 



a cuff assembly coupled to the distal end of the lead 
body, characterised by the cuff assembly having a root 
portion, a semi-cylindrical cuff having an electrode and 
extending from the root portion in a first radial direction 
5 and a long flap extending from the root portion in a sec- 
ond radial direction, the long flap extending over at least 
a portion of the semi-cytindricar cuff. 
[0008] I n the preferred embodiment the semi-cylindri- 
cal cuff features a long flap which wraps about the cuff 
10 and a short flap which wraps about the long flap, the 
semi-cyiindrical cuff is relatively stiff as compared to the 
short flap. The short flap, in turn, is relatively the same 
stiffness as the long flap, The stiffness of each flap may 
be varied, however, so that one is more or less than the 
15 other/ and in turn, than the cuff. Through such a multi- 
flap construction the electrodes may be positioned prox- 
imal to a nerve in such a manner that the mechanically 
induced damage may be minimized or even entirely 
eliminated . Finally, a method of implanting such an elec- 
zo trode is also disclosed. 

[0009] The present invention may be better under- 
stood and appreciated with reference to a detalfed de- 
scription of a specific embodiment of the invention, giv- 
en by way of example only, when read in conjunction 
25 with the accompanying drawings. 

FIG. 1 depicts a system for nerve stimulation fea- 
turing several medical electrical leads. 
FIG. 2A is a view of the four leads used in the sys- 
30 tern of FIG. 1 and the anchoring sleeve and anchor- 
ing block which secure the leads. 
FIG 2B is a perspective view of a medical elect rica I 
lead according to the invention , 
FIGv3 is a detailed view of the electrode portion of 
35 the medical electrical lead . 

FIG. 4A is an exploded view of the electrode portion 
shown in FIG, 3. 

FIG. 4B is a sectional view of the electrode portion 
showing the placement of electrode tabs within the 
40 semi-cylindrical cuff. 

FIG. 5 is a sectional view of the electrode portion 
showing the various radial positions of the semi-cy- 
lindrical cuff i long flap and short flap. 
FIG. 6 is an anchoring sleeve Used on the medical 
45 electrical lead. 

FIG/ 7 is an anchoring block used on the medical 
electrical lead. 

FIGS . 8-16 depict a method of implanting the med- 
ical electrical lead around the herye. 
so FIGS, 17 A, B, and C depict alternative embodi- 
ments of the medical electrical lead. 
FIGS. 18 A and B depict alternative embodiments 
of the electrodes used in the med ical electrical lead . 

55 [0010] FIG. 1 shows a system 1 for nerve stimulation 
which uses several medical electrical leads of the 
present invention. As seen, the system features the im- 
plantable pulse generator 2 electrically coupled to one 
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or more medical electrical leads 3 by extension cables 
4, In the preferred embodiment the pulse generator is 
the preferred Medtronic model 3025 Sacral Root Stim- 
ulator. This device is particularly designed for stimula- 
tion of the nerves of the sacral root,, although other types 
of stimulators may also be used. The lead extensions 
are the Medtronfc model 3091 extension cables, al- 
though other such devices may also be used . As seen, 
the system of the preferred embodiment features four 
medical electrical leads coupled to the implantable 
pulse generator. The system further preferably features 
an anchoring sleeve and stabilizing block to maintain the 
leads in position . These are illustrated below in FIG. 2A. 
[001 1] FIG. 2A is a view of the four leads used in the 
system of Fig, 1 and the anchoring sleeve and anchoring 
block which are used to secure the leads. As seen, an- 
choring sleeve 30 Is positioned along the larger diame- 
ter section of each lead body of the lead; Positioned dis- 
tal to the anchoring block is the stabilizing block 35. As 
seen » the stabilizing block is positioned along the thinner 
diameter section of the lead bodies of the leads. As dis- 
cussed below, the suto 

leads from moving longitudinally relative to one another 
once they are implanted. The suture sleeve Is fastened 
to the surrounding tissue as is well known, Stabilizing 
block 35 functionsto stabilize each of the distal sections 
of the leads in position once they are implanted so that 
implantation of additional leads and the positioning of 
their electrodes about a nerve will not disturb those 
leads and electrodes already positioned. 
[0012] FIG, 2B is a detailed view of a single medical 
electrical lead 3 according to the present invention. As 
seen, the lead has essentially three portions, the con- 
nector portion 5, the lead body 6 , and an electrode por- 
tion 7. The connector portion in the preferred embodi- 
ment features two pins each of which are electrically 
coupled to a separate conductor in the lead body. The 
lead body 6 is preferably constructed of three bundle 
stranded wire conductors each of which is insulated 
from the other. The insulation is PTFE, although other 
types of insulations may also be used, such as silicone. 
[001 3] Positioned at the dfstal end of the lead body is 
the electrode portion % in the preferred embodiment the 
electrode portion features three tab electrodes, thejnher 
electrode tab 10 being electrically coupled to a first con- 
ductor and the outer two tab electrode tabs 11 , 12 elec- 
trically coupled to the second conductor of the lead 
body. In the preferred embodiment the outer two elec- 
trode tabs 11, 12 are coupled as anodes while the inner 
electrode tab 10 is coupled as a cathode, Through this 
configuration a guarded bipolar electrode is presented 
to the nerve. A guarded bipolar electrode is preferred 
because it confines the stimulating current within the 
electrode cuff and thereby minimizes the undesired 
spread of current to the surrounding tissues, 
10014] FIG, 3 is a detailed perspective view of the 
electrode portion. As seen the electrode portion 7 is con- 
structed from three elements. Semi-cylindrical cuff 15 



has an inner long flap 16 mounted to the root portion 18 
of the cuff so as to extend about the opening of the semi- 
cylindrical cuff. Due to the orientation of the long flap 
relative to the sem^ 

5 Enveloping the outer end portion of the long flap , is an 
outer short flap 17. Through this configuration the self- 
sizing cuff is formed which permits the cuff to stay 
mounted around the nerve and not be d islodged through 
the swelling of the nerve. Positioned within the interior 

io surface of the semi-cylindrical cuff are three tab elec- 
trodes (only one of which is seen as 12.) 
[001 5] FIG. 4A is an exploded view of the electrode 
portion. As seen, the electrode portion features a semi- 
cyllndocal cuff: The semi-cylindrical cuff hasthree cylin- 

15 drical grooves 20-22 on the inner surface. Three tab 
electrodes 10-12 are positioned In the grooves; The tab 
electrodes are preferably constructed from a platinum- 
iridium alloy, although othermaterials may also be used 
such as a cond uctive polymer. Extending in the opposite 

20 radial direction of the semicySindrical cuff 15 is the long 
flap 1 6 . The long flap has a cylindrical desig n. Extending 
in the same direction of the semi-cyiindrical cuff (and 
thus opposite radial d i rection of the long flap) is the short 
flap 17. The short Hap also has a cylindrical shape, in 

25 the preferred embpd iment the semi-cylindrical cuff is rel- 
atively stiff as compared to the short flap /The short flap, 
in turn, is relatively more stiff than the Jong flap. Of 
course , the relative stiffness of the flaps Jn the cuff may 
be different. Located at the radial distal end of the semi- 

30 cylindrical cuff is a suture hole 23 which may be used to 
manipulate the cuff during the implant process, de- 
scribed below, 

[0016] FIG. 4B is a longitudinal cross-section of semi- 
cyiindrical cuff. As seen, electrode tabs 10, 11 and 12 

35 are positioned within cuff recesses in the cuff. Recesses 
are dimensioned such that there is an overlap of mate- 
rial along the edges of each electrode tab Through this 
overlap the electrode tab is mechanically secured within 
the cuff, In the preferred embodiment overlap area is 

40 0.5em (0 2 inches) in length on each side and the ex- 
posed area is 1.5cm {0.6 inches) in length. Each elec- 
trode tab is positioned in the recess to a depth corre- 
sponding to the centre of the cuff thickness. 
[0017] FIG. 5 shows the relative radial orientations of 

*5 the flaps and the semicylindrical cuff. As seen, the semi- 
cylindrical cuff 15 extends for approximately 180 > al- 
though other radial lengths may also be used, including 
from 270° to 90° . Moreover, a Ithough depicted in the fig- 
ures as a cylindrical design, this cuff may also have oth- 

50 er designs t such as square or octagonal, for example, 
and may also be of other designs entirely, such as hel- 
ical. The long flap 16 preferably extends in a radial di- 
rection opposite that of the semi-cylindrical cuff for an 
amount of 340°, although other radial lengths may also 

55 be used, such as between 360° - IBOK The short flap 
17, in turn, extends in the same radial direction as the 
semi-cylindrical cuff and preferably extends for a radial 
distance of 120°, although other radial distances may 
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also be used, including anywhere between 45° - 360°. 
Through this construction, the relative radial directions 
and distances of the semi-cy lind rical cuff and the flaps, 
as well as through various stiffnesses, the self-sizing 
property of the electrode portion is provided. The self- 
sizing property is an essential aspect of the present in- 
vention because it permits the electrode to accommo- 
date swelling of the n^ the nerve 
while maintaining electrical contact. Moreover, partial 
dtslodgement due to pulling or movement of the elec- 
trode portion from the nerve is automatically controlled 
through the elastic property of the flaps, Le. the elec- 
trode re-seats itself back onto the ne rve it has partial ly 
dislodged. 

[0018] RG 6 is the suture sleeve used in the system 
of FIG. 1 and clearly shown in FIG. 2A. As seen, the 
sutu re sleeve 30 has a body 31 having a lumen 32 there- 
through. The lumen is shaped to accommodate four cy- 
lindricai lead bodies therein although fewer lead bodies 
can also be positioned therein. The suture grooves 33 
on the body permit the body to be cinched or tied to the 
lead bodies. The suture hole 34 permits the body to be 
sutured to the surrounding tissue. The suture sleeve 
functions to secure the leads from moving longitudinally 
as indicated by arrow 198. 

[001 3] FIG. 7 depicts the stabilizing block used in the 
system of FIG. 1 and clearly shown in FIG. 2A. The sta- 
bilizing block 35 preferably has four slots 36-39 to ac- 
commodate four lead bodies Slots are accessed by the 
four leads by bending block in direction 44. Slots are 
dimensioned in their bottom to correspond to and fric- 
tionally engage with lead body although they may also 
have other shapes, e g. rectangular. Tabs 40 extend 
from the block to permit the block to be sutured into the 
surrounding tissue using holes 41. Stabilizing block sta- 
bilizes each of the electrode portions 7 of each lead from 
moving out of postion while the outer leads are implant- 
ed. 

[0020} FIGS. 8-1 6 depict the method of implanting a 
lead accord ing to the present invention . As seen in FIG. 
1 the nerve 50 is su rgicaly exposed and elevated from 
its position using two nerve hooks 51 , As seen in FIGS. 
9 and 1 0 forceps 52 are used to gently pull the short flap 
17 from its biased position while holding the electrode 
portion 7 by the lead body. Next, using another pair of 
forceps 53 the long flap 16 is gently removed from its 
biased postion so the opening of the half cuff 15 is ex- 
posed. 

[0021] Turning to FIG. 13, using the two forceps, 52, 
53 the two flaps 16, 17 are moved in opposite linear di- 
rections in order to incline the half cuff and present the 
tab electrodes for contact to the nerve; This is depicted 
in FIG. 14. Once correctly positioned, the long flap is 
released and permitted to extend back to its original po- 
sition around the cuff, Dnce correctly positioned, the 
short flap % then released to wrap about the exterior of 
the long flap, (See Fig. 15] 

[0022] FIG. 16 shows ah alternative method of pre- 



senting the tab electrodes to the nerve. In this method 
a single forceps 60 is used to hold the flaps 16, 17 and 
a suture 61 is strung through the semi-cylindrleal cuff 
suture hole. The suture is then used to manipulate the 

5 cuff so that the tab electrodes are properly positioned 
about the nerve. Once the electrode portion is properly 
positioned, the nerve is released , the lead body and con- 
ductor are properly positioned and contacted to the stim- 
ulator and the incisions are closed , as well known. 

io [0023] FIGS, 17 A, B and C disclose alternative em- 
bodiments of the electrode portion. FIG. 17A shows a 
semi-cylindrical cuff 15 having a long flap 16 which is 
substantially 360* in length and a short flap which is sub- 
stantially 135° in radial length. The cuff 15 is approxi- 

fs mateiy 90° in radial length. Suture hole portion 14 of cuff 
is shaded and it does not contribute to the actual radial 
length of cuff 15. RG> 1 7B is a further alter native em- 
bodiment in which the cuff 15 has a radial length of 1 80° , 
the long flap 16 hasa radial length of 270° and the short. 

20 flap 1 7 has a radial length of 1 80° . FIG. 170 is a further 
afternative embodiment in which the cuff 15 has a radial 
length of 270° , the long flap 16 has a radial length of 
180° and the short flap 17 has^ radial length of 270°. 
[0024] FIGS. ISA and B depict alternative embodl- 

25 ments of the electrodes used in the medical electrical 
lead of the present invention. FIG. ISA is a view of a 
semi-cylindrical cuff 116 shown as if it was flattened into 
one plane. Of course, cuff 11 6 is meant to be cylindrical 
in use and is illustrated only as a plane for purposes of 

so dearly showing the electrode tab configuration. As 
seen, tabs are disposed longitudinally along cuff 116, 
the inner electrode tab 110 being electrically coupfed to 
a first conductor and the outer two electrode tabs 111, 
112 electrically coupled to a second conductor within a 

35 lead body 106. Turning now to FIG. IBB a further alter- 
native embodiment is shown. As seen In this embodi- 
ment, inner electrode is composed of two or more elec- 
trode areas 21 OA and 21 0B. Outer electrode areas are 
comprised by two or more electrode areas 212A, 212B 

40 and 211 A and 211 B respectively. Areas 210 are coupled 
to a first conductor in the lead body 206 while areas 212 
and 211 are coupled to a second conductor in the lead 
body. In this embodiment the surface area of the elec- 
trode areas 21 2 and 211 added together equal the total 

45 surface area of electrode 210, In each of the embodi- 
ments shown In FIG. 18B the electrodes may be formed 
from a bio-compatible metal, such as a platinum Iridium 
alloy, but may also be formed from a conductive poly- 
mer. 

m [0025] Although the invention has been described in 
detail with particular reference to a preferred embodi- 
ment and alternative embodiments thereof, it will be un- 
derstood variations and modifications can be effected 
within the scope of the following claims. 

55 
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Claims 

1 , A med ical electrical lead com prisi ng a lead body (6) 
having a conductor covered by an insulator, the lead 
body having a proximal end and a distal end ; means 
(4) for connecting the lead body to a pulse generator 
(2 J, the connecting means coupled to the proximal 
end Of the lead body, and a cuff assembly coupled 
to the distal end of the lead body, the cuff assembly 
having a root portion (18) and a semi-cylindrical cuff 

(1 5) having an electrode (10, 11, 12) and extending 
from the root portion in a first radial direction, char- 
acterized by a long flap (16} extending from the 
root portion in a second radial direction, the long flap 

(16) extending over at least a portion of the semi- 
cylindrical cuff ( 15), 

2. A medical electrical lead according to claim 1 
wherein the first direction is opposite the second di- 
rection. 

3- A medical electrical lead according to claim 1 or 2, 
wherein the semi-cylindncai cuff (1 5) extends over 
a radial lengh of 90 to 270 degrees, 

4. A medica I e lectrica! lead according to a ny of claims 
i to 3, wherein the long flag (16) extends over a 
radfal length of 180 to 360 degrees. 

5. A medical electrical lead according to any of claims 
1 to 4 further comprising a short flap (17) extending 
from the root portion (18) in the fi rst radial direction- 
s' A medical electrical lead according to any of claims 

1 to 5 further comprising a short flap (17) extending 
oyer the semi-cylindrical cuff (15), 

7. A medical electrical lead according to claim 5 or 6 
Wherein the semi-cyiindrical cuff is relatively more 
stiff as compared to the short flap, 

8. A medical electrical lead according to any of ciaims 
5, 6 or 7 wherein the short flap is relativeiy more stiff 
than the long flap. 

9. A medical electrical lead according to any preced- 
ing claim wherein the means for connecting the lead 
body to a pulse generator com prise a connector as- 
sembly. 

10. A medical lead as claimed in any preceding claim, 
wherein said semi-cylindrical cuff has an inner sur- 
face upon which are disposed (a) first, second and 
third recessed (20, 21; 22), a first tab electrode (1 0) 
being positioned at the bottom of the first recess , a 
second tab electrode (11) being positioned at the 
bottom of the second recess, and a third tab elec- 
trode (1 2) being positioned at the bottom of the th ird 



recess, each of the first, second and third elec- 
trodes having two sides, each recess having an 
overhang, the overhang partially covering at least a 
portion of the two side of each tab electrode, the 
s first and third tab electrodes being electrically cou- 
pled to the first conductor 
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1. Medizinische elektrische Leitung bzw, Zuleitung, 
mit einem Leitungskorper (6), der einen von einem 
Isolator a bgedeckten Leiter und ein ptoximales En- 
de und ein distales Ende aufweist; Mitteln (4), die 

i 5 den Leitungskorper mit einem \ m pufsgenerator (2) 
verbinden und mit dem proximalen Ende des Lei- 
tungskorpers gekoppelt sind, und einer Manschet- 
tenbaueinheit, die mit dem distalen Ende des Lei- 
tungskOrpers gekoppelt 1st, wobei die Mansehetten- 

20 baueinheit einen Wurzel- bzw. FuBabsehnitt (18) 
und eine halbzylindrische Manschette (15) auf- 
weist, die eine Elektrode (10, 11, 12) aufweist und 
sich von dem FulSabschnitt in einer ersten radiaien 
Richtung erstreckt, gekennzelcfrnet durch eine 

2$ fange Lasche (16), die sich von dem Fuliabschnitt 
in einer zweiten radialen Richtung erstreckt und 
Sich wenigstens uber einen Teil der halbzylindri- 
schen Manschette (15) erstreckt. 

3o 2. Medizinische elektrische Leitung nach Anspruch \ 
be! der die erste Richtung zu der zweiten Richtung 
entgegengesetzt ist 

3. Medizinische elektrische Leitung riach Anspruch 1 
35 oder 2, bei der sich die halbzylindrisehe Manschette 

(15) uber eihe radiale Lange im Bereich von 90 bis 
270 Grad erstreckt 

4. Medizinische elektrische Leitung nach einem der 
40 Anspruche 1 bis 3, bei der sich die lange Lasche 

(16) 0ber eine radiale Lange im Bereich von 180 bis 
360 Grad erstreckt. 

5. Medizinische elektrische Leitung nach einem der 
45 Anspruche 1 bis 4, ferher mit einer kurzen Lasche 

(17) , die sich vom FuEabschnltt (18) fn der ersten 
radialen Richtung erstreckt. 

6. Medizinische elektrische Leitung nach einem der 
50 Anspruche 1 bis 5, ferner mit einer kurzen Lasche 

(17), die sich Qber die halbzylindrtsche Manschette 
(15) erstreckt. 



7. Medizinische elektrische Leitung nach Anspruch 5 
55 oder 6, bei der die haibzyiindrische Manschette im 
Vergleich zu der kurzen Lasche reiatlv staffer bzw. 
starrer ist 
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8. Medizinisehe efektrische Leitung nach einem der 
AnsprQcbe 5, 6 oder 7, bei der die kurze Lasehe 
relativ steifer als die laoge Lascbe 1st 

9. Medizinisehe elektrische Leitung nach einem der 5 
vorhergehenden AnsprUche, berder die MitfeltMn* 
Verbinden des Leitungsktfrpers mit einem irnputs- 
generaior eine Verbinderbaueinheit aufwefeeri. 

1 0. Medizinisehe Leitung naeh einem der vorhergehen- to 
den AnsprQche, bei der die halbzylindrische Man- 
schette eine in nere OberfiSche aufweist, auf der (a) 
eine erste, eine zweite und eine dritte Aussparung 
(20, 21 ,22) angeordnet sirid, wobei auf dem Boden 
der ersten Aussparung eine erste Tab- bzw. Abgrif- t5 
feiektrode (10) posrUonfert ist, auf dem Boden der 
zwei ten Aussparung eine zweite Abgriffelektrode 
(11) positioniert ist und auf dem Boden der dritten 
Aussparung eine dritte Abgriffelektrode (12) posi- 
tioniert ist, wobei jede der ersten , zweiten und dritr 20 
ten Elektroden zwei Seiten aufweist und jede Aus- 
sparung einen Q berhang aufweist, wobei der Qber- 
hang wenigstens einen Abschnitt der zwei Seiten 
Jeder Abgriffelektrode teilweise abdeckt und wobei 

die erste und die dritte Abgriffelektrode mit dem er- 25 
sten Letter elektrisch gekoppelt srnd. 



Revendications 

30 

1 . Une derivation eiectrique £ usage med ica I cornpre- 
nant un corps de derivation (6) comprenant un con- 
ducteur reeouvert par un Isolateur, fe corps de de- 
rivation prSsentant une extremity proximate et une 
extremite distaje ; des moyens (4) pour relief le 35 
corps de la derivation a un generateur d'impulsions 
(2), les moyens de connexion etant couples a J'ex- 
tremite proximale du corps de la derivation .etu.fi en- 
semble formant mancfion etant couple ^rextr6mit6 
distaJedu corps de la d^rivatfon, Verne mbl e formant 
manchon comportant une partre forma nt racine (18) 
et un manchon semi eyiindrique (15) comportant 
una electrode (10, 11, 12) et s'etend ant depuis la 
partre formant racine dans une premiere direction 
radiale ; car acterisee par un long ra bat (16) s'eten- 4 $ 
danl depuis la partie formant racine dans uhe 
deuxr^me direction radiale, le long rabat £1 6) s'eten- 
dant sur au moins une partie du manchon semi icy- 
lindrique{15), 

50 

2* U ne derivation e lectrique £ u sage medical selon la 
revindication 1 dans laquelle la premiere direction 
est opposes a la deuxrdme direction, 

3. Une derivation ^lectrique ^ usage medical selon la 55 
revendication 1 ou 2, dans laquelle le manchon 
semi cyUndrique ( 1 5) s'etend sur une longueur ra- 
diale de 90 a 270 degres. 



4. Une derivation electrique a usage medical selon 
l*une q uelconq us des revendications 1 a 3 , dans la- 
quelle le long rabat (16) s'etend sur une longueur 
radiale de 1 80 a 360 degres. 

5. Une derivation eiectrique ii usage medical selon 
rune quelconque des revendications 1 ^ 4 compre- 
nant en outre un rabat court (17) s'etendant depuis 
la partie formant racine (1 8) dans la premiere direc- 
tion radfale, 

8. Une derivation electrique e usage medical selon 
I'une quelconque des revendications 1 § 5 compre- 
nant en outre un rabat court (17) qui s'etend par 
dessus le manchon semi cy lindriq ue (15). 

7. Une derivation eiectriq ue a usage medical sefon la 
revendication 5 ou 6, dans laquelle 3e manchon 
semi cylindriq u e est relative ment plus rigide que le 
mb&i court. 

8. Une derivation electrique a usage medical selon 
]• une queiconq ue des revendications 5, S ou 7 dans 
iaquelle le rabat court est relativement plus rigide 
que le long rabat. 

9v Une derivation eiectrique A usage medical selon 
i'une quelconque des revendications pr£c<kjentes 
dans iaquelle les moyens pour relier le corps de la 
derivation & un generateur d'lmpulslons eompren- 
nent un assemblage a connecteur, 

10* Une derivation electrique & usage medical selon 
I'une quelconque des revendications priced entes, 
dans laquelle [edit manchon semi Gylindrique pre- 
sents une surface interne sur laquelle sent places 
(un) premier, deuxieme, et troisieme evidements 
[20, 21, 22), une premiere electrode a languette 
(10) etant placee dans le fond du premier evide- 
ment, une deuxfeme electrode a languette (11) 
etant placee dans le fond du deuxteme evidement 
et une troisieme eleetrode a languette (12) etant 
placee dans le fond du troisieme evidement; cha- 
cune de la premiere, de la deuxieme et de la troi- 
sieme electrodes comportant deux cdtes, chacun 
des evidements presentant un surplpmb^ le sur- 
plomb recouvrant partieliement au moins une partre 
des deux cotes de chaeune des electrodes & fan- 
guette, la premiere et la troisieme electrodes e lan- 
guette etant cqupiees eiectriquement au premier 
cohducteur; 
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